Claims 12-17 and 19-24 stand rejected under 35 USC 103(a) as being 
unpatentable over the AAPA in view of Miyazawa et al and Otto et al (US 
Patent No. 6.284,712). 

Claims 27-31 stand rejected under 35 USC 103(a) as being 
unpatentable over the AAPA in view of Miyazawa et al and Van Buskirk et al. 

The rejections of claims 1-17, 19-24, and 27-31 as now amended and 
as set forth above under 35 USC 103(a) are respectfully traversed. The 
rejections of each of the claim sets are addressed in turn. 

A. Miyazawa Fails To Teach Or Suggest A First Anneal That Changes 

The Ferroelectric Dielectric Material To A Perovskite Phase Before The 
Tod Electrode Is Formed, And A Second Anneal That Further Changes 
The Ferroelectric Dielectric Material To Have A Columnar Structure 
After The Top Electrode. 

The Examiner has cited Miyazawa et a/ for the proposition that after 
the PZT dielectric film 28 is deposited and before or after the upper electrode 
layer 29 is deposited, an annealing process in an O2 atmosphere is 
performed (col. 4, line 66 to col. 5, line 1). 

However, Miyazawa et a/ teaches that this annealing process in an O2 
atmosphere polvcrvstallizes the PZT dielectric film 28 (col. 5, lines 9-10). 
Miyazawa et al does not teach two important limitations that are now found in 
each of independent claims 1, 12, 27, and 30: 

As amended, claims 1,12, 27, and 30 each now recite: 

annealing the layer of ferroelectric dielectric material to 
form perovskite phases with a first anneal. 

As amended, claims 1 and 12, as well as previous claims 27 and 30 recite: 

annealing the layer of ferroelectric dielectric material with a 
second anneal , the second anneal changing the layer of 
ferroelectric material into grains having a columnar 
structure and performed after the step of deposition of an 
electrically conductive top electrode layer . 

No new matter has been added by the claim amendments herein, for which 
support is found in the specification at page 5, lines 5-7, as well as in the 
claims as previously filed. 
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All independent claims now claim a first anneal that changes the 
ferroelectric dielectric material to a perovskite phase before the top electrode 
is formed, and a second anneal that further changes the ferroelectric 
dielectric material to have a columnar structure after the top electrode is 
formed. These limitations in the sequence claimed are neither shown nor 
suggested by Miyazawa et al. or the admitted prior art (AAPA). 

B. Evans Fails To Teach Or Suggest A First Anneal And A Second 
Anneal Performed Before And After The Top Electrode Formation . 

Evans et al teaches that a second anneal can be performed after the 
top electrodes 22 are etched. Evans et al neither teaches nor suggests that a 
first anneal and a second anneal are performed before and after the top 
electrode formation as now claimed. 

Since neither the Miyazawa et al reference nor the Evans et al 
reference singly teach the limitations found in claim 1, the combination also 
fails to teach or suggest the limitations of claim 1 , as now amended. Claim 1 
is thus patentably distinguishable over the combination of the cited references 
and allowable under 35 USC 103(a). Additionally, claims 2-11 are believed to 
be allowable as depending from an allowable base claim. 

C. Otto Fails To Teach Or Suggest The Formation Of A Perovskite Phase 
As Now Claimed Prior To The Top Electrode Formation . 

Otto et al is cited for the proposition that a first and second anneal is 
performed in an environment comprising a mixture of oxygen and inert gas. 
However, Otto et al is silent regarding the formation of a perovskite phase as 
now claimed prior to the top electrode formation. For the reasons given 
above with respect to the combination of the Miyazawa et al and Evans et al 
references, claim 12 is also believed patentable over the combination of 
Miyazawa et aland Otto etal. Additionally, claims 13-17 and 19-24 are also 
believed allowable as depending from an allowable base claim. 
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D. Van Buskirk Fails To Teach Or Suggest The Formation Of A 
Perovskite Phase As Now Claimed Prior To The Tod Electrode 
Formation . 

Van Buskirk et al is cited for an iridium oxide top electrode. However, 
Van Buskirk et al is silent regarding the formation of a perovskite phase as 
now claimed prior to the top electrode formation. For the reasons given 
above with respect to the combination of l\^iyazawa et al and Evans et al., 
claims 27 and 30 are also believed patentable over the combination. 
Additionally, claims 28-29 and 31 are believed allowable as depending from 
an allowable base claim. 

E. Conclusion . 

For these reasons, pending claims 1-17, 19-24, and 27-31 are now 
believed fully allowable over the combination of cited references, and the 
case is in condition for allowance. 

Should any issues remain, the Examiner is kindly asked to the 
telephone the undersigned. 



Respectfully submitted. 



February 27, 2003 




Carol W. Burton, Fjeg. No. 35,465 
Hogan & Hartson ll.L.P. 



1200 17th Street, Suite 1500 
Denver, Colorado 80202 



Telephone: (303) 454-2454 
Facsimile: (303) 899-7333 
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MARKED-UP COPY OF AMENDED CLAIMS 



1. (Twice Amended) A method for fabrication of ferroelectric 
capacitor elements of an integrated circuit comprising the steps of: 

deposition of an electrically conductive bottom electrode layer; 

deposition of a layer of ferroelectric dielectric material; 

annealing the layer of ferroelectric dielectric material to form 
perovskite phases with a first anneal; 

deposition of an electrically conductive top electrode layer; 

annealing the layer of ferroelectric dielectric material with a 
second anneal, the second anneal changing the layer of ferroelectric 
material into grains having a columnar structure, being performed by 
rapid thermal annealing and performed after the step of deposition of 
an electrically conductive top electrode layer; 

etching the electrically conductive top electrode layer; and 

annealing the layer of ferroelectric dielectric material with 
another anneal after etching the electrically conductive top electrode 
layer. 

12. (Twice Amended) A method for fabrication of ferroelectric 
capacitor elements of an integrated circuit comprising the steps of: 

deposition of an electrically conductive bottom electrode layer 
comprising a noble metal; 

deposition of a layer of ferroelectric dielectric material; 

annealing the layer of ferroelectric dielectric material to form 
perovskite phases with a first anneal; 

deposition of an electrically conductive top electrode layer 
comprising a noble metal oxide; and 

annealing the layer of ferroelectric dielectric material with a 
second anneal, the second anneal changing the layer of ferroelectric 
material into grains having a columnar structure, being performed in an 
environment comprising a mixture of oxygen and inert gas, the oxygen 
having partial pressure of less than five percent of one atmosphere and 
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performed after the step of deposition of an electrically conductive top 
electrode layer. 

27. (Amended) A method for fabrication of ferroelectric 
capacitor elements of an integrated circuit comprising the steps of: 

deposition of an electrically conductive bottom electrode layer; 

deposition of a layer of ferroelectric dielectric material by a 
sputtering method; 

annealing the layer of ferroelectric dielectric material to form 
perovskite phases with a first anneal; 

deposition of an electrically conductive top electrode layer; and 

annealing the layer of ferroelectric dielectric material with a 
second anneal, the second anneal changing the layer of ferroelectric 
material into grains having a columnar structure and performed after 
the step of deposition of an electrically conductive top electrode layer. 

30. (Amended) A method for fabrication of ferroelectric 
capacitor elements of an integrated circuit comprising the steps of: 

deposition of an electrically conductive bottom electrode layer; 

deposition of a layer of ferroelectric dielectric material; 

annealing the layer of ferroelectric dielectric material to form 
perovskite phases with a first anneal; 

deposition of an electrically conductive top electrode layer 
comprising amorphous iridium oxide; and 

annealing the layer of ferroelectric dielectric material with a 
second anneal, the second anneal changing the layer of ferroelectric 
material into grains having a columnar structure and performed after 
the step of deposition of an electrically conductive top electrode layer. 
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